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TECHNICAL FIELD 

[0D01] The presenl invention relates to a mulll-level 
madulatlon method, multi-level dsmodLilatiDn method 
and multi-level modulation and demodulation method 
for mndulnttng ordemodutnting data consisting of aplu- 
rallfy of symbols. 

BACKGROUND ART 

[0002] As shown In Rg. 1 , a conventional multi-level 
modulation method transmits data consisting of a plu- 
rality of symbols by passing the data through multi-level 
modulation (Fig. 1 shows an example in which each 
symbol undergoes 4-bli 1 6 QAM). When the number of 
bits of th e data is less than th at of H radio frame as shown 
In Fig. 2, nowBver, the dflla cannoi undergo the multi- 
level modulation. Thus, the data is provided with addi- 
tional dummy bits to be Interleaved, 
[0003] Althou.qh this enables the data to pass through 
the multi-level modulation, since the dummy bits are 
DTXblts other than "0" or "1 ", and the insertion position 
of each dummy bit Is determined randomly with respect 
to the symbols, the transmlsslun powut or eacli symbol 
after interleaving (symbol Including a dummy bit) can el- 
Iher increase or decrease. 

[0004] Wlih the foregoing conrguratlon, the conven- 
lional multi-level modulation method has the following 
problem; The Iransmisslon power of the symbol oanstl- 
lullng the data Is not always small, and the Increase in 
the tranamiaalon power of the symbol cauaes a problem 
of increasing the interference to other signals. 
[0005] The present Invention Is Implemented to solve 
the foregoing problem, Tiierefore, an object of the 
presenl invention is to provide a multi-level modulation 
method and multi-level modulation and domoduiatlon 
method capable of reducing the transmission power of 
ths eymbol and the Interfaronco to other signals, 
[0006] Anottier ab|ect of the present Invention is to 
provide a multi-level demodulation method and multi- 
level modulation and demodulaUon method capable of 
receiving data with small Interference to other signals 
and of demodulating the data. 

DISCLOSURE OF THE INVENTION 

[0007] According to af Irst aspect of the present Inven- 
tion, there la provided a multi-level modulation method 
of mapping a bit stream ot data in such a manner that a 
spaoiflDd bit of at loast ono symbol becomes a dummy 
bit. 

[0008] Thus, It offers an advantage of being able to 
reduce the transmission power of the symbol and the 
interference to other signals. 
[0009] According lo a second aspect o( the present 
Invention, Ihoro is provided a mulli-levet demodulation 



method of performlns muHI-lcvel damoduMlon of dnta 
considering that a specified bit of at least one symbol Is 
a dummy bit. 

[0O1O] Thus, It offers an advantage of being able lo 
5 receive data with small Interference to otherslgnals, and 
lo demodulate the data, 

[0011] According to a third aspect of (ho present In- 
vontion, thoro |e provided a muitl-iovol moduladon and 
demodulation method Including the steps of: mapping, 

10 when a number of bits of data consisting of a plurality of 
symbols Is less than a number of bits of a radio frame, 
abit stream of the data such that a specified bit oi at least 
one symbol becomes a dummy bit; transmitting the dale 
after mapping by passing the data through multi-level 

IS mnriiilatlon; find performing, when reeolvlng the data, 
(he mu Itl-level demoduiatlonofthedataconsideringthai 
at least one specified bit of the symbol Is a dummy bli, 
[0012] Thus, It offers an advantage of being able to 
reduce me Iransmisslon power of the symbol and Ihe 

so Interference to other signals, 

[0013] Here, when ths symbol undergoes 4-bit 16 
QAM In the multi-level modulation and demodiilatlnn 
method in accordance with the present Invention, a 
dummy bit of "0" may bo asslgnod to Iho lowest two bits 

ss of the symbol. 

[0014] TTius, It otters an advantage ot Being able to 
reduce the transmission power of the symbol. 
[0015] When Ihe symbol undergoes 4-bit 1 6 QAM in 
Ihe mulll-level modulation and demodulation method in 

30 accordance with the present Invention, transmtssion 
power may be turned off. 

[0016] Thus, I! offers an advantage of being able to 
reduce the transmission power of itie symbol. 
[0017] When the symbol undergoes 6-blt B4 QMA In 
35 the multl-ievel modulation and demodulation method in 
accordance with the present invention, a dummy bit of 
"0" may be asslg ned to tmermedlate two bits of Ihe sym- 
bol. 

[001B] Thus, It offers an advantage o! being able to 
JO roduGo the trenamlaaion power of the ssymbol, 

[0019] When the symbol undergoes 6-bIt 64 QAM In 
the multi-level modulailon and demodulation method in 
accordance with the present Invention, a dummy bit of 
"0" may be assigned lo Intemiedlate two blis of the sym- 
« bol and a dummy bit of "1" nray be assigned to the lowest 
two bits of the symbol 

[OOaO] ThuE, H ollorc an advanlugo of boing able la 

reduce tiie transmission power of the symbol. 

[0021] When the symbol undergoes B-bit 54 QAM in 

^0 the multi-level modulation and demodulation method In 
accordance with the present invention, a dummy bit of 
"0* may bo asGlgnod to all tho bits of the symbol. 
[0CZ2] Thus, it offers an advantage of being able to 
reduce the transmlfision power of the symbol. 

55 [0023] When the dummy hits are added to the data in 
the multi-level modulation and damoduiation method fn 
accordance with the present invention, the dummy bits 
may be dlslTlbulBd lo a plurallly of sjmibols. 
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[0024] Thus, )t offora nn ndwantngo of boing abto to 
prevent error because of the effeol of fading. 
[0025] Inlhemultl-levelmoduletton and demodulation 
method in acoordance with the present Invention, two 
dummy bits may be assigned to each of the symbois, s 
and when the dummy bits are left even after assigning 
the two dummy bits to each of all the symbols, another 
two bItE nnaybo asElgnod to some of the symbols. 
[0026] Thus. It Offers an advantage of being able to 
prevent the error beoauss of the effeol of fading, and Id w 
reduce the transmission power of the data as a whole, 
I0D27] When carrying out multi-code transmission of 
the data In the multi-level modulation and demoduletlon 
method In accordance with the present Invention, the 
dummy bits may be mapped in such a mannerthat their is 
allooatlon positions In Individual codes do not overlap 
with each other, 

[0028] Thus, It offers an advantage of being able to 
prevent the error because or ihe Bfreci of fading. 
[0029] WhenaddlngeachdummyblttothBdatainthe so 
multl-levei modulation and demodulation method in ac- 
cordance with the present Invention, one of dummy bits 
of "0" and "1" may be selected and disposed such that 
e signal oonstoliatton of tho symbol is piacod at an in- 
most possible region. S5 
[0030] Thus, It offers an advantage of being ab|g to 
reduce the transmission power of the symbol. 
[0031 ] 1 n the muili-lBval modulation and damoduletlo n 
method In Bcoordance with the present Invention, one 
of the dummy bits of "0" and "1" may be selected with 30 
reference to a table that defines a bit value of each dum- 
my bit that will place the signal constallatlan of the sym- 
bol at the Inmost poealble region. 
[0032] Thus, it offers an advantage of being able to 
rsduDB the transmission power of the symbol easily 3S 
without complicating tine configuration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] 40 

Rg. 1 1s a diagram showing a bit stream of date and 
a signal constallatlan of symbols; 
Rfl, 2 la a diagram showing an insertion atata of 
dummy bits; « 
Rg, 3 Is a block diagram showing a configuration of 

H mulll-leuel modiilaticin and demndiilBllon sy.slann 
to which a multi-level modulation and demodulation 
method of an ambodiment 1 1n accordance with the 
present invention is applied; so 
Fig. 4 Is ailowchan: lllusirailng a mulil-level rnodu- 
iation molhod of the embodlmont 1 In accordanoo 
with the present invention; 
FIfi, 5 is a flowchart II lustratinp a muIll-level demod- 
ulation method of the embodiment 1 in accordance S5 
with the present Invention; 
Rg. 6 Is a diagram showing a bit stream of data and 
a signal constellBtlDn of symbols; 



Rg. 7 ia a diHgmm showing a aignsi oonstollntlon 

Of symbols when dummy bits are Inserted; 

Rg. B is a diagram showing a bit stream of data and 

a signal constellation of symbols; 

Fig. 9 Is a diagram showing a signal constellation 

Df symbols when dummy bite are Inserted; 

Rg. 10 Is a diagram showing distributed allocation 

of dummy bits; 

Rg. 11 Is a diagram showing an allocation example 
of dummy bits; 

Fig. 12 is a diagram showing an allocation example 
ot dummy bits when transmttting data in multi-code; 
Rg, 13 Is a table predefining bit values of dummy 
bits for allocaling a signal constellation of symbols 
at the Inmost possible region; 
Fig. U is the table predefining the bh values of the 
dummy bits for allocating the signal consleliatlon of 
symbols at the Inmost possible region; 
Rg. 1 5 is a cfiagram snowing a 1 6-qaivi signal con- 
stellation; 

Fig, 16 Is a diagram Illustrating power ol Individual 
1B-Q/\M phase points; 

Rg. 17 Is a table predefining bit values of dummy 

bits for allocating a signal constoliatlon of symbols 

at the inmoet possible region; 

Rg, ia Is the tablet predefining the bit values of ttie 

dummy i^ts for allocating the signal consta Nation of 

the symbols at the Inmost possible region; 

Rg, 19 is the table predefining the bit values of the 

dummy bits for allocating the signal constellation of 

the symbols at the Inmost possible region; 

Rg. 20 is the table predefining the bh valuas of the 

dummy bits for sllooating the signal conateiiallon of 

the symbols at the Inmost possible region; 

Fig. 21 Is tho table predefining the bit values of the 

dummy bits for ailooating the signal constellation of 

the symbols at the Inmost posslbie region; 

Fig. 22 Is the table predefining the bit values of the 

dummy bits lor allocating the signal constellation of 

Iho eymboiB at the Inmost possibia rogion; 

Fig, 23 Is the table predefining the bit values of the 

dummy bits for allocating the signal constellation of 

the symbols at the Inmost possible region; 

Fig. 24 Is the table predefining the bit values of the 

dummy bits for allocating the slgn^ constellation of 

the symbols at the inmost possible region; 

Fig. 2S lE the labia prBdefinina the bit vaiuns ol the 
dummy bits fDraiiocallng the signal constellation of 
the symbols at the inmost possible region; 
Fig. 26 Is the table predefining the bit values of the 
dummy blis lor allocating the signal oonsteiiBiion ol 
tho symbols at the Inmost poeslblo region; 
Ffg, 27 is the table predefining the bit values of the 
dummy bits (or aiioeaUng the signal constetiation of 
the symbols at the Inmost possible region; 
Fig, 28 Is the table predefining the bit values of the 
dummy bits for allocating the signal constellation of 
the aymbois at the Inmost passible region; 
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Fig, ao Ib tho tnblQ pradsflning tha bit vnluoo af tKo 

dummy bite for allocating Ihe signal constellation of 

the symbols at Ihs inmost possible region; 

Fig. ao is ttie table predetlnlng the bit vaiuss of the 

dummy bits for allocating the signal constellation of 

the symbols at the Inmost possible region; 

Rg. 31 is a diagram showing a e4-QAIW signal con- 

slaiifltCnn; nnd 

Fig. 32 Is a diagram illustrating power of individual 
64-QAM phase points. 

BEST MODE FOR CARRYING OUT THfz INVENTION 

[0034] The tiest mode for carrying out the present In- 
vontion vHW now be described with reference to the ac- 
companying drawings. 



EiWBODIIvlENT 1 

[0035] Rg. 3 Is a blocis cfiagram showing a configura- 
tion of a multi-level modulation and demodulation sys- 
tem to which B multi-level modulation and demodulation 
method of an embodiment 1 In acoardance with the 
present Invention Is applied. In this figure, tho roforanco 
numeral 1 designates a multl-levGl modulator for carry- 
ing outmuttl-level modulation of data consislirig of a plu- 
rality of simbols to be transmitted, and 2 designates a 
muitHavei dsmoduialorforrecelvingthedataconsisUng 
of a plurality ol symbols and cartying out multi-level de- 
modulation. 

[0036] Tlie reference numeral 11 designates a trans- 
mission data generator for generating the data consist- 
ing of 0 piurEiilty of aymbola; 12 dealgnatea a channel 
encoder for mapping the bit stream of Ihe data In such 
a manner that a specified bit of at least one symbol be- 
comes a dummy bit, when the n umber of bits of the data 
generated by the data transmission data generator 11 
Is less than that of the radio frame; 1 3 designates a mod- 
ulation stags lor canning out muiti-iavei modulation of 
the data output from tha chonnol anoodorlS; 14 dooig 
nates an RF stage for causing an antenna 15 to make 
radio transmission of the data passing througti the multi- 
level modulation by the modulation stage 13; and 15 
deslgnaies the antenna. 

[0037] Tite reference numeral 16 designates an an- 
tenna; 17 daslgnatee an RFatage for receiving Ihe data 
tranamitlsd from Itie mulli-levBl modiilBlor 1 ; 1 B desig- 
nates a demodulation stage for canylng out multi-level 
demodulation of the data received by the RF stage 17; 
and 19 designates a channel decoder lor removing the 
dummy bits from ine data passing tnrough tne multi-lev- 
el demodulation by tho demodulation stage IB, 
[003B] Fig. -4 Is a fiovipchart Illustrating the multi-lavel 
modulation method of the embodiment 1 in accordance 
vi\lb Ihe present invenUon; and Fig. S is a flovwhart 11- 
iustrallng the multl-levsl demodulation method of the 
fimbodimant 1 in accortlance with the present invenlion. 
[0D3B1 Next, tho operation will be described. 



[0Q40] Rral. the transmission dntn generator 11 aflliEj 
multi-level modulator 1 generates the data consisting of 
a plurality of symbols as illustrated in Fig. 6 {step ST1), 
For convenience of explanation. It is assumed that each 
symbol generates 4-blt data, and undergoes 1B-QAM 
mulll-ievel modulation. 

[0041] When the number of bils of the data generated 
by tha tranemlsElon data generator 11 ia less than that 
of the radio frame, the channel encoder 12 cannot per- 
form the multi-level modulation of Ihe data. AcconJingly, 
it maps the bit stream of the data such that a specified 
bit of at least one symbol becomes a dummy bit (steps 
ST2 and ST3). 

[0042] Speciticaliy. as Illustrated in Fig, 7, the channel 
>5 finnoder 12 maps tho bit stroam of tha data such that 
the lowest two blls of the symbols are assigned dummy 
bits of "0". The signal points of the symbols with their 
lowest two bits being "0" are allocated at shaded regions 
adjacent lo ihe origin of an IQ coordinate system, at 
*o which the power amplitude Is zero. Therefore, the irans- 
mlsslon power of the symbols is small. 
[0043] When the channel encoder 1 2 completes the 
mapping o! the bit stream of the data, the mocfulatlon 
stage 13 carries outthomulll-lovci modulation of tho da- 
35 ta afta r mappi ng (step ST4 ) . 

[0044] The RF stage 14 conducts the radio transmis- 
sion of the data passing through the muiti-levei modu- 
lation by the modulation stage 13 using the antenna 15 
(step ST5). 

30 [0045] Onlheotherhand,lheRFstBge17ofthemutti- 
ievel dflmodutator2 receivM the data transmitted tjy tha 
multi-level modulator 1 (step ST11 1. 
[0O46] Tlie deniDdulatlDii stage IS canies out the 
muiU-levBl demodulation of the data received by the RF 

3S stage 17 (step ST1 2), 

[Q047] The channel decoder 19 removes the dummy 
bils from the data passing through the multi-level de- 
modulation by the demoduladon stage 1B (stop ST13). 
Specifically, the channel decoder 1 9, receiving informa- 

« tlon about the aymbola and bit poaitiona of the dummy 
bits from the multi-level modulator 1 , recognizes the in- 
sertion position of the dummy bits, and eliminates the 
dummy bits from the data. As described above, the em- 
bodiment 1 maps the bit stream of the data In such a 

« manner that a specified bit or bils of at ieast one symbol 
become dummy bits. As a result, it offers an advantage 
□r bolng able lo roduca the IrHnsmisBlon powor or tho 
syn*ol, thereby suppressing the interference to other 
signals, 

so [0048] Although the lowest two bits of the symbols ara 
assigned the dummy bits of "0» In the present embodi- 
ment 1 , (his Is not ossontial. For example, the transmis- 
sion power can be turned off at the positions . 

SS EMBODIMENTS 

[0049] Although the foregoing embodiment 1 carries 
out the 4-bil t8 QAM uf eacti symbol, the present am- 
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bedlmont S oonducte 6-bit 64 QAM of aaah cymbol es 
shown tn Fig, B, in which case, two bits at the middle of 
the symbol are assigned the dummy bits of 
[OOSOj In this case, as shown In Fig. 9, the signal 
points oi the symbols with iheir middle two bits being "0" 
are allocated at shaded regions close to the origin of the 
IQ coordinate system. 

[0QS1] Thus, tha transmission power of the symbols 
becomes small. To further reduce the transmission pow- 
er, dummy bits of "1' are assigned to the lowest two bits 
of the symbol in addition io the dummy bits of "0" as- 
signed to the two bits ai the minaie of me symbol. 
[0052] In thte case, as shown In Fig. 9, the signal 
points of the symbols are assigned to th e boldly hatched 
reaion acllBCBntto the origin of the IQ coordinBtesystem. 
[0053] incidsnialiy, when the symbols undergo the 
6-bit B4 QAM, the technique of turning off the transmis- 
sion power is also applicable. 

EIMB0D1IWENT3 

[0054] Although the foregoing embodiments 1 and 2 
allocate the dummy bits to the predetermined bits of the 
symbol, this Is not ossontlal. In the prosont embodimont 
3, the dummy bfts are distributed among a piurailty of 
symbols Bs shown in Rg. 1 0, therohy mapping the dum- 
my bits as uniform as possible. 
[0055] Thus, the present embodiment 3 offers an ad- 
vantage of being able to prevent errors because of the 
effect of fading. 

EMB0D!IMENT4 

[0056] Although the dummy bits are distributed 
among a plurality of symbols In the embodiment 3, Fig. 
11 shows another distribution, In which each symbol is 
assigned two dummy bits, if some dummy bits remain 
unasslgned after completing the assign ment of the dum- 
my bits to ail the symbols, they are assigned to some 
symbols four hits per symbol (in the example Fig. 11, 
the 4-bit atlocatlon of the dummy bits Is made to the 
right-hand symbols). 

[POST] Thus , th B present embodiment 4 offers an ad- 
vantage or being able to prevent The error because ot 
the effect of fading, and to reduce the transmission pow- 
er of the data as a whole, 

EMBODIfvlEfJTS 

[0058] Although the embodiment 1 -A do not mention, 
when LhemuUHDvsl mutiululurt iranamlLsdataln mulEl- 
code as shown In Fig. 12, the dummy bits of tho Individ- 
ual codes are mapped such that their positions do not 
overlap with each other. 

[0059] Thus, the present Gmbodlmonl s offers an ad- 
vantage of being able to prevent the error because of 
the effsot of fading. 



ElyiBOnlMENTB 

[0060] Although the foregoing embodiment 1 handles 
the case that places the dummy bits of "0" at the lowest 

5 two bits of tha symbols, the dummy bits can be disposed 
in other poslllons as follows, 
[0061] More specifically, as for the 16-QAM where 
each symbol consists of four bite {bO, b1, bS, bS}, S*^ - 
B1 ways of bit combinations \M\ occuratthe same prob- 

10 abiilly when the occuTenee probabilities of "0", "1 " and 
"DTX (dummy bits)" are equfll. 
puBZ] "10 reduce the transmission power of the aym- 
boi that includes at least one dummy bit In the four bits 
{bO, b1 , b2, b3), the dummy bit is replaced by "0" or "1" 

IS BO that the slsnal constellation of the symbol is ptnced 
at the Inmost possible regions. 
[0063] Mors spsciflcaily, when a symbol Includes at 
least one dummy bit In the four bits {bo, b1 , b2, b3), the 
dummy bit is replHcea by "O" or "1 " with referBnce lo the 

so table as shown In Figs. 13 and 14, which predefinasthe 
bit values of the dumrny bits In order to place the signal 
constellation of the symbols at the inmost possible re- 
gions. For example, when {bO, b1 , b2, ba]= {D, D, 1 , 0}, 
It is roplacod by [0, 0, 1, 0}, 

ss [0O64] Fig. 15 is a diagram showing a 16-QAM signal 
constallatian,snd Fig. IBIsadiagrBm showing ttie pow- 
er Of the phase point. 

[0065] As shown In Rg. 1 6, the power at the phase 
points A In Fig. 15 Is least, the power at the phase points 
B is second, and the power at the phase points C is 
greatest. Therefore, the table Is fanned such that the 
phase points of the bit arrangement after the replece- 
raont booomo the phaso points A wtienover possible. 
The table Is formed such thai when the phase points A 
3s cannot be assigned, the phase points B are assigned, 
and when the phase points B cannot be assigned, the 
phase points C are assigned. 

EMBODIMENT? 

[0066] Although the foregoing embodiment S is ap- 
plied to the 1 6-QAM where each symbol consists ol four 
i^s |bO, b1 , b2, b3}, this is not essential. For example, 
the technique Is also applicable to the 64-QAM Where 
« each symbol consists of six bits [bO, b1 , b2, b3, b4, bS). 
[0067] As for the 64-QAM , 3« = 729 ways of bit com- 
binations will occur at the same probahillly when the oc- 
currence probabilities of "tJ", "1 " and "DTX (dummy bits)" 
are equal, 

so [0068] When a symbol Includes at least one dummy 
bit In the six bits {bo, bl , bZ, 03, b4, b5}, ine dummy bit 
Is naplacQd by "0" or "I" with reference to the table as 
shown In Rgs. 17-30, which predefinas the bit values of 
the dummy bits In order to place the signal constellation 

55 of the symbofs at the inmost possible regions, For ex- 
ample, when (bO, b1 , b2, b3, b4, bS) = {0, 0, D, 1 , D, 0}, 
It is replaced by {D, 0, 0, 1, 1 , 0}. 
[0069] Rg, 31 is a diagram showing a e4-QAM stgnul 
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cnnBtollBtion, and Ftg, 32 te a dingmmehowing tho pow- 
er of Ihe phase points. 

[0070] As shown In Fig. 32, the power irKjreasea from 
the phase points A to I. Therefore, the table Is formed 
3Lch thfit the phase points of the bit arrangement alter 
the replaGemenl beooma the phase points A or B when- 
ever possible. 

INDUSTRIAL APPLICABILrTY 

[0D71 1 As described above , the multi-level modulallon 
and demodulation method in accordanco with Iha 
present Invention Is suitable for the system required Ld 
reduce the transmission power of the data, and the In- 
terference !o other signals. 

[0072] More specifically, ihey are suitable for Ihe mul- 
ti-level modulation system at the transmitting side of a 
base station or a mobile station. 



Claims 

1. A multi-level modulation method of performing, 
when transmitting data consisting of a plurality of 
symbols after multi-level modulation of the data, the 
mulli-level modulation of the data by addinga dum- 
my bit to the data when a number of bits of the data 
Is less than a number of bits of a radio frame, the 
muill-leuBl modulation method comprising the step 
of mapping a bit stream of the data such that a spec- 
Hied bit of at least one symbol becomes a dummy 
blL 

2. A multi-level demodulBllon method of performing 
multi-level demodulation of data consisting of aplu- 
rallty of symbols by recelwng the data, the muiti-lev- 
bI demodulation method comprising the step of per- 
forming the multi-level demodulation of the data 
considering Qiat a specified bit of at least one sym- 
bol Is a dummy bit. 

3. A multi-level modulation and dHnodulatton method 
comprising the steps of: mapping, whan a number 
Qt bits of data consisting of a plurality of symbols Is 
less than a number of bits of a radio frame, a bit 
stream of the data such that a specified bit of at least 
onesymbot bscomes a dummy bll; Irnnsmlllino ihe 
data after mapping by passing the data through 
multi-level modulation; and perfonnlng, when re- 
ceiving thedata, the multi-level demodulation of the 
dale cpnsldertng that at least one specified bit of the 
symbol is a dummy bll. 

4. The muili-level moduiatlon and demodulation meth- 
od according to claim 3, wherein when the symbol 
undergoes 4-blt 16 QAlwl, a dummy bit of "0" is as- 
signed to the lowest two bits of the symbol. 



5, The muItl-lBvel modulntton flnd damodulHlion melh- 
od according to claim 3. wherein when the symbol 
undergoes 4-bit 16 QAM, transmission power Is 
turned off. 

6, The multi-level modulation and demodulation meth- 
od according to claim 3. wherein when the symbol 
undDrgoec B-bIt B4 QAM, a dummy bit of "0- is as- 
signed to interniediate two bits of Ihe symbol. 

7, The multi-level modulation and demodulation meth- 
od according to claim 3, wherein when the symbol 
undergoes 6-bit 64 QAM. a dummy bit of °0' Is as- 
signed to IniemiBdlate two bits of the symbol and a 
dummy bit of "1" Is aseignod to loweet two bits of 
the symbol. 

B. The multi-level modulation and demodulation meth- 
od according to claim 3. wherein when Ihe symbol 
undergoes 6-bit 64 QAM, transmission power Is 
turned off. 

9. The multi-level modulation anddemodulstion meth- 
od floooniing to claim 3, whoroln whon tho dummy 
hits are added to the data, the dummy bits are cfis- 
tributed to a plurality of symbols. 

10. Themulti-ievel modulation anddemodulatlonmBth- 
od acconJInp lo claim 3, wherein hvo dummy bits 
are assigned to each of the symbols, and when the 
dummy bits are left even after assigning the two 
dummy bits to each of all Ihe symbols, another two 
bits are assigned to son^ie of the symbols. 

35 11, The mulli-teval modulation and demodulation meOi- 
od according to claim 3, wherein when cariying out 
multi-code transmission of the data, the dummy bits 
are mapped such that their allocation positions in 
Individual codes do not overlap with each other 

M 

12. Themultl-levelmodulationanddemodulatlon meth- 
od according to claim 3. wherein when adding each 
dummy bit to the data, one of dummy bits of "O" and 
"1 " Is selected and disposed such that a signal con- 

•*s stellatlon of the symbol Is placed at an Inmost pos- 
sible region, 

13. The multi-level modulation and demodulation meth- 
od according to claim 1 2, wherein one of the dummy 

so bits of "0" and "1" is selected with reference lo a 
table that datlnea a bit value of each dummy bll that 
will place tho signal constellation of tho symbol at 
the Inmost poesIbiB region. 
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